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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide an internal combustion engine which can 
promote atomization of fuel with sufficient assist capable relating to 
an injector even in every operating condition. 

SOLUTION: An internal combustion engine comprises a cylinder 3 burning a 
mixture, intake pipe 5 introducing air to this cylinder 3, injector 7 
supplying fuel to this intake pipe 5 and an exhaust pipe 9 exhausting 
combustion gas from the cylinder 3, mutually between the exhaust pipe 9 
and the injector 7 is connected by an assist communication pipe 11. An 
end part in a side of the injector 7 of the assist communication pipe 11 
is connected in the vicinity of a fuel flow path in the injector 7, also 
a check valve 14 is provided, in a side of the exhaust pipe 9 of the 
assist communication pipe 11, and further a solenoid valve 15 is 



provided in a side of the injector 7. 
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CLAIMS 



[Claim (s)] 

[Claim 1] The cylinder in which gaseous mixture burns, and the inlet 
pipe which introduces air into this cylinder, In the internal combustion 
engine which equips this inlet pipe with the injector which supplies a 
fuel, and the exhaust pipe which exhausts combustion gas from a cylinder, 
and opens between said exhaust pipes and said injectors for free passage 
with the assistant communicating tube The internal combustion engine 
characterized by having prepared the check valve in the exhaust pipe 
side of said assistant communicating tube, and forming a solenoid valve 



in an injector side while connecting the edge by the side of the 
injector of said assistant communicating tube near the fuel passage in 
an injector. 

[Claim 2] The internal combustion engine according to claim 1 
characterized by having a surge tank between the check valve of said 
assistant communicating tube, and a solenoid valve. 

[Claim 3] At least two cylinders in which gaseous mixture burns, and the 
inlet pipe which introduces air into each of this cylinder, In the 
internal combustion engine which equips this inlet pipe with the 
injector which supplies a fuel, and the exhaust pipe which exhausts 
combustion gas from each cylinder, and opens between said exhaust pipes 
and said injectors for free passage with the assistant communicating 
tube The internal combustion engine which connection of the end of said 
assistant communicating tube near the fuel passage was made in the 
injector concerning fuel injection timing, and was characterized by 
connecting the other end to the exhaust pipe applied at an exhaust air 
stage. 

[Claim 4] The internal combustion engine characterized by to connect the 
edge by the side of the injector of said assistant communicating tube 
near the fuel passage in an injector in the internal combustion engine 
which has the cylinder in which gaseous mixture burns, the inlet pipe 
which introduces air into this cylinder, the injector which supplies a 
fuel to this inlet pipe, the exhaust pipe which exhausts combustion gas 
from a cylinder, and the exhaust-air circulation communicating tube 
which opens this exhaust pipe and said inlet pipe for free passage, and 
opens said exhaust-air circulation communicating tube and said injector 
for free passage with the assistant communicating tube. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the internal 
combustion engine used as a source of power, and relates to the internal 
combustion engine of the method which supplies a fuel to a cylinder with 
an injector (electronics control fuel injection equipment) especially. 
[0002] 

[Description of the Prior Art] Conventionally, in the internal 
combustion engine of the method which supplies a fuel using an injector, 
there was the following for the purpose of the atomization of a fuel. 
That is, as shown in drawing 7 , an inlet pipe 85 is equipped with an 
injector 87. And the assistant communicating tube 91 drawn from the 
upstream of a throttle valve 86 is connected near the fuel passage of an 
injector 87. 

[0003] In the internal combustion engine 81 concerning this conventional 
example, the pressure in that inlet pipe 85 has become almost equivalent 
to atmospheric pressure by the upstream of a throttle valve 86 in the 
inhalation-of-air process, and, on the other hand, it has negative 
pressure by the downstream of a throttle valve 86. For this reason, it 
sets like an inhalation-of-air line, and differential pressure arises 
bordering on the throttle valve 86 in an inlet pipe 85. Thereby, the air 
for assistance flows toward an injector 87 from the assistant 
communicating tube 91, and the atomization of a fuel is promoted. 
[0004] Moreover, there are some which were indicated by JP, 63-3428, Y as 
other conventional examples. A supercharger 120 is equipped and this 
conventional example introduces that supercharged air near the fuel 
passage of an injector 107 through the assistant communicating tube 111, 
as shown in drawing 8 . And in the middle of the assistant communicating 
tube 111, the solenoid valve 115 for controlling an assistant stage is 
arranged. 

[0005] In this conventional example, an exhaust side turbine drives by 
the exhaust gas pressure of an exhaust pipe, and the rotation drive of 
the inspired air flow path turbine connected with this exhaust side 
turbine is carried out. And the pressurized air lets the assistant 
communicating tube 111 pass, and is transmitted to an injector 107 by 
open actuation of a solenoid valve 115. Thereby, the atomization of a 
fuel is promoted. 
[0006] 

[Problem(s) to be Solved by the Invention] however, in the example, it 
had produced following un-arranging since each above-mentioned First, 



in the 1st conventional example, the differential pressure in the 
assistant communicating tube becomes small under the condition, i. e. , a 
heavy load, that the throttle valve is opened wide. Consequently, the 
amount of the air introduced into an injector also fell and it had 
produced un-arranging [ that atomization of a fuel could not be 
promoted ]. 

[0007] Moreover, in the 2nd conventional example, in order to use a 
supercharger as an indispensable component, it had produced un-arranging 
[ that it was inapplicable to the internal combustion engine which does 
not have the supercharger ]. 

[0008] Furthermore, the driving force by the exhaust pressure for an 
internal combustion engine' s rotational frequency to drive a 
supercharger low at the time of a heavy load is also small, and since 
supercharge of the air by the supercharger cannot carry out effectively, 
the air content for assistance decreases. Consequently, it had produced 
un-arranging [ that atomization of a fuel could not fully be performed ]. 
[0009] 

[Objects of the Invention] It sets it as the purpose that this invention 

offers the internal combustion engine which can improve un-arranging 

[ which this conventional example has ], can do sufficient assistance to 

an injector also in all operational status especially, and can promote 

the atomization of a fuel. 

[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, in invention according to claim 1, an internal combustion 
engine has the cylinder in which gaseous mixture burns, the inlet pipe 
which introduces air into this cylinder, the injector which supplies a 
fuel to this inlet pipe, and the exhaust pipe which exhausts combustion 
gas from a cylinder, and opens between an exhaust pipe and an injector 
for free passage with the assistant communicating tube. And while 
connecting the edge by the side of the injector of the assistant 
communicating tube near the fuel passage in an injector, the 
configuration of preparing a check valve in the exhaust pipe side of the 
assistant communicating tube, and forming a solenoid valve in an 
injector side is taken. 

[0011] If it sets like the exhaust air line of a cylinder and an exhaust 
air bulb opens first with having been constituted as mentioned above, 
the pressure in an exhaust pipe will rise. For this reason, high- 
pressure-pumping gas flows in the assistant communicating tube connected 
with the exhaust pipe. And this high-pressure-pumping gas is stored 
between the solenoid valve currently arranged by the assistant 



communicating tube and a check valve. 

[0012] Then, when a cylinder becomes like an inhalation-of-air line, the 
above-mentioned solenoid valve is opened wide and high-pressure-pumping 
gas flows to an injector side. And this exhaust gas is introduced near 
the fuel passage currently formed in the point of an injector, it is 
injected from the point of an injector together with a fuel, and a fuel 
is atomized. 

[0013] The injected fuel is mixed with the inhalation air which flows 
within inhalation of air, serves as gaseous mixture, and is inhaled by 
the cylinder from an inhalation bulb. Next, an inhalation bulb closes, 
it is lit by gaseous mixture with an ignition plug, and gaseous mixture 
burns. And these actuation of a series of is performed for every cycle, 
and an internal combustion engine is operated continuously. 
[0014] Moreover, in invention according to claim 2, the configuration of 
having a surge tank between the check valve of the assistant 
communicating tube and a solenoid valve is taken, and other 
configurations are the same as that of invention according to claim 1. 
[0015] In addition to an operation according to claim 1, with having 
been constituted as mentioned above, an elevated temperature and high- 
pressure-pumping gas flow into a surge tank. And synchronizing with the 
fuel injection timing by the injector, a solenoid valve is opened wide, 
and a lot of exhaust gas flows into an injector. 
[0016] Moreover, in invention according to claim 3, an internal 
combustion engine has at least two cylinders in which gaseous mixture 
burns, the inlet pipe which introduces air into each of this cylinder, 
the injector which supplies a fuel to this inlet pipe, and the exhaust 
pipe which exhausts combustion gas from each cylinder, and opens between 
an exhaust pipe and an injector for free passage with the assistant 
communicating tube. And the configuration of connecting the end of the 
assistant communicating tube near the fuel passage in the injector 
concerning fuel injection timing, and connecting the other end to the 
exhaust pipe applied at an exhaust air stage is taken. 
[0017] Suppose that one cylinder has become like the exhaust air line, 
and the cylinder of another side has become like an inhalation-of-air 
line with having been constituted as mentioned above. At this time, 
elevated-temperature high-pressure-pumping gas flows into the assistant 
communicating tube from the exhaust pipe connected to one cylinder. And 
since the edge of the above-mentioned assistant communicating tube is 
connected near the fuel passage of the injector currently arranged by 
the cylinder of another side, a fuel is atomized with the pressure of 
exhaust gas. 



[0018] Furthermore, in invention according to claim 4, an internal 
combustion engine has the cylinder in which gaseous mixture burns, the 
inlet pipe which introduces air into this cylinder, the injector which 
supplies a fuel to this inlet pipe, the exhaust pipe which exhausts 
combustion gas from a cylinder, and the exhaust air circulation 
communicating tube which opens this exhaust pipe and inlet pipe for free 
passage, and opens the exhaust air circulation communicating tube and an 
injector for free passage with the assistant communicating tube. And the 
configuration of connecting the edge by the side of the injector of the 
assistant communicating tube near the fuel passage in an injector is 
taken. 

[0019] With having been constituted as mentioned above, elevated- 
temperature high-pressure-pumping gas flows into the exhaust air 
circulation communicating tube connected to the exhaust pipe. And the 
negative pressure valve currently arranged in the middle of the exhaust 
air circulation communicating tube operates, and the other end of the 
exhaust air circulation communicating tube is open for free passage with 
an inlet pipe. And at this time, exhaust gas flows also into the 
assistant communicating tube connected to the downstream of a negative 
pressure valve, and this is introduced into an injector. 
[0020] 

[Embodiment of the Invention] First, if 1 operation gestalt of this 
invention is explained based on a drawing, as shown in drawing 1 , an 
internal combustion engine 1 has the cylinder 3 in which gaseous mixture 
burns, the inlet pipe 5 which introduces air into this cylinder 3, the 
injector 7 which supplies a fuel to this inlet pipe 5, and the exhaust 
pipe 9 which exhausts combustion gas from a cylinder 3, and between the 
exhaust pipe 9 and the injector 7 is opened for free passage with the 
assistant communicating tube 11. And while the edge by the side of the 
injector 7 of the assistant communicating tube 11 is connected near the 
fuel passage in an injector 7, a check valve 13 is formed in the exhaust 
pipe 9 side of the assistant communicating tube 11, and the solenoid 
valve 15 is formed in the injector 7 side. 

[0021] If the above is explained in detail, the internal combustion 
engine 1 has the cylinder-like cylinder 3, as shown in drawing 1 , and 
fitting of the sliding of a piston 13 is made possible to this cylinder 
3. Moreover, one edge of a connecting rod (illustration abbreviation) is 
connected with the piston 13 through the piston pin (illustration 
abbreviation), and the other-end section is connected with the 
crankshaft (illustration abbreviation). 

[0022] Moreover, cylinder head 3a is arranged in the upper part of a 



cylinder 3. An inlet pipe 5 is arranged in one of these by this cylinder 
head 3a, and the intake valve 16 is arranged in the edge by the side of 
the cylinder 3 of that inlet pipe 5. This intake valve 16 is for 
inhaling the air used for an internal combustion engine' s 1 combustion. 
Moreover, closing motion of an intake valve 15 is performed by the cam 
shaft which is not illustrated. 

[0023] Moreover, it is equipped with the injector 7 near the intake 
valve 16 of an inlet pipe 5. This injector 7 performs supply and its 
halt control of a fuel into an inlet pipe 5 based on the signal from the 
main control section (illustration abbreviation). Here, control of an 
injector 7 is performed based on an internal combustion engine' s 1 
operational status. 

[0024] On the other hand, the exhaust pipe 9 is arranged in the opposite 
side (left in drawing) of an intake valve 16. This exhaust pipe 9 is for 
discharging combustion gas after burning as exhaust gas. And the exhaust 
air bulb 17 is arranged in the edge by the side of the cylinder 3 of 
this exhaust pipe 9. This exhaust air bulb 17 is also opened and closed 
by the cam shaft to predetermined timing, and exhausts combustion gas by 
it. [ as well as an intake valve 15 ] 

[0025] The center section of cylinder head 3a is equipped with the 
ignition plug 19. This ignition plug 19 is for lighting the gaseous 
mixture in a cylinder 3, and that ignition timing is controlled by the 
main control section which is not illustrated. 

[0026] Next, the configuration for assisting the fuel [ injection ] for 
an injector 7 is explained in detail. First, in drawing 1 , between the 
exhaust pipe 9 and the injector 7 is opened for free passage by the 
assistant communicating tube 11. This assistant communicating tube 11 is 
for introducing the exhaust gas discharged by the exhaust pipe 9 from a 
cylinder 3, and is constituted by the metal pipe. 

[0027] Moreover, the check valve 14 is arranged near the exhaust pipe 9 
side of the assistant communicating tube 11. This check valve 14 is for 
preventing the back flow by the side of the exhaust pipe 9 of the 
exhaust gas for assistance which flowed. Although the check valve 14 
which used the ball-like member is used with this operation gestalt, it 
may not be limited to this and you may be a lead type check valve. 
[0028] Moreover, the solenoid valve 15 is arranged in the downstream of 
a check valve 14. This solenoid valve 15 is for making the assistant 
communicating tube 11 open for free passage synchronizing with the fuel 
injection timing of an injector 7, and is opened and closed based on the 
signal of the main control section. That is, a solenoid valve 15 is wide 
opened between fuel injection timing of a fuel, and the other stage is 



controlled to close. 

[0029] Moreover, other edges of the assistant communicating tube 11 are 
connected near the fuel passage of an injector 7. In more detail, 
cylinder-like space is formed in the surroundings of the passage of a 
fuel, and the exhaust gas introduced into this space from the assistant 
communicating tube 11 flows. 

[0030] Next, if it becomes like an exhaust air line after gaseous 
mixture will burn first, if the actuation of an internal combustion 
engine 1 constituted as mentioned above is explained, the above- 
mentioned exhaust air bulb 17 will open, a piston 13 will go up, and the 
gas which burned will be discharged by the exhaust pipe 9. At this time, 
it sets like an exhaust air line, the pressure in an exhaust pipe 9 
rises, and elevated-temperature high-pressure-pumping gas flows through 
a check valve in the assistant communicating tube 11 connected with the 
exhaust pipe 9. And this exhaust gas is stored between the solenoid 
valve 15 currently arranged by the assistant communicating tube 11 and a 
check valve 14. 

[0031] Then, when a cylinder 3 becomes like an inhalation-of-air line, 
the solenoid valve 15 described above based on the signal of the main 
control section is opened wide, and high-pressure-pumping gas flows to 
an injector 7 side. And this exhaust gas is introduced near the fuel 
passage currently formed in the point of an injector 7, blows off from 
the point of an injector 7 together with a fuel, and a fuel is atomized 
and it is injected. 

[0032] The fuel atomized and injected is mixed with the inhalation air 
which flows the inside of an inlet pipe 5, serves as gaseous mixture, 
and is inhaled by the cylinder 3 from the inhalation bulb 16. Next, the 
inhalation bulb 16 closes, it is lit by gaseous mixture with an ignition 
plug 19, and gaseous mixture burns. And these actuation of a series of 
is performed for every cycle, and an internal combustion engine 1 is 
operated continuously. 

[0033] Moreover, drawing 2 shows the case where the surge tank 22 is 
arranged between an internal combustion engine' s 21 check valve 34, and 
the solenoid valve 27. This surge tank 22 is formed in order to store 
exhaust gas in large quantities. Here, after combustion within a 
cylinder 23 is completed, an elevated temperature and high-pressure- 
pumping gas flow into a surge tank 22. And synchronizing with the fuel 
injection timing by the injector 27, a solenoid valve 35 is opened wide, 
and a lot of exhaust gas flows into an injector 27. 
[0034] An internal combustion engine 41 drawing 3 Moreover, four 
cylinders 43a, 43b, 43c, and 43d, The inlet pipes 45a, 45b, 45c, and 45d 



which introduce air into each of these cylinders 43a, 43b, 43c, and 43d, 
The injectors 47a, 47b, 47c, and 47d which supply a fuel to each 
[ these ] inlet pipes 45a, 45b, 45c, and 45d, It has the exhaust pipes 
49a, 49b, 49c, and 49d which exhaust combustion gas from each cylinders 
43a, 43b, 43c, and 43d. The case where exhaust pipes 49a, 49b, 49c, and 
49d and Injectors [ 47a, 47b, 47c, and 47d ] mutual is opened for free 
passage with the assistant communicating tubes 51a, 51b, 51c, and 51d is 
shown. And it connects near [ in the injector which an assistant 
communicating tubes / 51a, 51b, 51c, and 51d / end requires for fuel 
injection timing ] the fuel passage, and the other end is connected to 
the exhaust pipe applied at an exhaust air stage. 

[0035] Here, with this operation gestalt, the 45d of the 4th inlet pipe 
is connected with 1st exhaust pipe 49a, and 2nd exhaust pipe 49b and 3rd 
inlet-pipe 45c are connected. Moreover, 3rd exhaust pipe 49c and 2nd 
inlet-pipe 45b are connected, and 1st inlet-pipe 45a is further 
connected with the 49d of the 4th exhaust pipe. Such combination is 
determined from the relation between the exhaust air timing of each 
cylinder, and fuel-injection timing, as shown in drawing 4 . The sign in 
drawing 4 [Ex. ] shows the period like the exhaust air line to the crank 
angle of each cylinder here, and the sign [Inj. ] shows the period of the 
fuel injection to the crank angle of each cylinder. 

[0036] That is, as shown in drawing 4 , when considering the combination 
of the cylinder with which an exhaust air phase and a fuel-injection 
phase lap at a coincidence term costing 4th cylinder 43d like an exhaust 
air line, the stage of fuel injection has come by 1st cylinder 43a. By 
applying such combination about all the cylinders 43a, 43b, 43c, and 43d, 
without having a complicated configuration, assistance of injection of a 
fuel is attained and atomization is promoted. 

[0037] Furthermore, drawing 5 and drawing 6 are equipped with the 
cylinder in which gaseous mixture burns, the inlet pipe 65 which 
introduces air into this cylinder, the injector 67 which supplies a fuel 
to this inlet pipe 65, the exhaust pipe 69 which exhausts combustion gas 
from a cylinder, and the exhaust air circulation communicating tube 70 
which opens this exhaust pipe 69 and inlet pipe 65 for free passage, and 
show the case where the exhaust air circulation communicating tube 70 
and an injector are opened for free passage with the assistant 
communicating tube 71. And the edge by the side of the injector 67 of 
the assistant communicating tube 71 is further connected to about 72 
fuel passage in an injector. 

[0038] As the point of an injector 67 is shown in drawing 6 , the fuel 
supplied from the body side of an injector reaches the point of an 



injector 67. Moreover, the predetermined cylindrical space 74 is formed 
in the perimeter section of the fuel passage 72. And this cylindrical 
space 74 and the fuel passage 72 are open for free passage. 
[0039] With having been constituted as mentioned above, elevated- 
temperature high-pressure-pumping gas flows into the exhaust air 
circulation communicating tube 70 connected to the exhaust pipe 69. And 
the negative pressure valve 76 currently arranged in the middle of the 
exhaust air circulation communicating tube 70 operates, and the other 
end of the exhaust air circulation communicating tube 70 is open for 
free passage with an inlet pipe 65. And at this time, exhaust gas flows 
also into the assistant communicating tube 71 connected to the 
downstream of the negative pressure valve 76, and this is introduced 
into an injector 67. And a fuel is atomized by the pressure of the 
exhaust gas supplied from the assistant communicating tube 71. 
[0040] 

[Effect of the Invention] Since this invention is constituted as 
mentioned above, and functions and it uses the exhaust gas pressure of 
an exhaust pipe according to invention according to claim 1, it can 
secure big differential pressure as compared with the device in which 
the differential pressure within inhalation of air is used 
conventionally. For this reason, atomization of a fuel is fully 
performed and the outstanding effectiveness that smooth operation of an 
internal combustion engine is realizable is produced. 
[0041] Moreover, in order to use exhaust gas for assistance, a fuel is 
heated by the heat which exhaust gas has, and the outstanding 
effectiveness that evaporation of a fuel is also promoted is produced. 
[0042] Moreover, according to invention according to claim 2, since the 
surge tank was formed in the middle of the assistant communicating tube, 
as compared with the effectiveness that invention according to claim 1 
does so, a lot of exhaust gas for assistance can be stored, and the 
outstanding effectiveness that the atomization of a fuel is promoted 
further is produced. 

[0043] Moreover, in invention according to claim 3, since the exhaust 
pipe concerning an exhaust air phase and the injector concerning a fuel- 
injection phase were connected, the outstanding effectiveness that can 
supply the exhaust gas for assistance sufficient with simple structure, 
and the atomization of a fuel is promoted by piping of the suitable 
assistant communicating tube is produced. 

[0044] Furthermore, in invention according to claim 4, since the 
assistant communicating tube was connected to the exhaust air 
circulation communicating tube, existing EGR equipment is used as it is, 



and the outstanding effectiveness that the atomization of a fuel can be 
promoted is produced. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing 1 operation gestalt of this 
invention omitted in part. 

[Drawing 2] It is the sectional view showing the second operation 
gestalt of this invention omitted in part. 

[Drawing 3] It is the top view showing the third operation gestalt of 
this invention omitted in part. 

[Drawing 4] It is drawing showing the relation between the fuel 
injection timing in each cylinder of the internal combustion engine 
which indicated to drawing 3 , and an exhaust air stage. 
[Drawing 5] It is the schematic diagram showing the fourth operation 
gestalt of this invention, and is drawing which made piping of each 
communicating tube the cross section. 

[Drawing 6] It is the sectional view showing the connection condition of 
the exhaust air circulation communicating tube indicated to drawing 5 , 
the assistant communicating tube, and an injector. 

[Drawing 7] It is the sectional view showing the conventional example 
omitted in part. 

[Drawing 8] It is the sectional view showing other conventional examples 

omitted in part. 

[Description of Notations] 

1 Internal Combustion Engine 

3 Cylinder 

5 Inlet Pipe 



7 Injector 

9 Exhaust Pipe 

11 Assistant Communicating Tube 
13 Check Valve 
15 Solenoid Valve 
22 Surge Tank 

70 Exhaust Air Circulation Communicating Tube 
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[0006] 

[0007] ^2cO^*fijT'(i. 3i*&«*^c0 

[ o o o 8 ] sc, rtflNinai9«afc&'<&< i^ts 

[0009] 
[0010] 

[ IS® £ ] ±fB tfe B W t3SSW* 
©M« fc . i coBWt* > ^'x ^ ^ 

#ffv«k >f y^x 9 ?<r>mmg[*Ti/x haawrcssi 
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[0011] JSLb^oJ: 5 fc«*S*uti fc-C, ifrf . is 

; crmw.<F>m%x 'x\rr >-x vmmmzm^tix \ > & 

[0012] yranftjRfrefc&ofclK 

x 9 9 ^mmzwrn^tix ^^mms^T&imzmx 
[0013] mxzttimmte* 

L/C, ^ix^O— 5lOl&#^#^-f ^/W&fcfrfcfLTii 

[0014] 11*112 im<vmixn. r^x h 

[0015] JiLb<7)4: 3 lizmjUZtcfcZ. k X\ If 1 

[0016] ttz. m$zm3im<7)m%Tu. ^mmm 

[0017] JilbcoJ; 5 fcflMfc3*ufc£ kT\ . 
yMmfmz^-yXV^b-th. z\<nb^. —Jj<Vi/ 

>j >?t,zmwi£tix^&%m i Wfrt>Ti'X HiasaMPfcflf 



ffigu^ a y 9 tnvmw&xmm&m** *. t v ^ 

[0019] Iil±cDj; d ^»J^§n^ikT\ PM^C 

wmzfLtzfflmmmmmmzmi&nmcoffl^xtfm, 

^x^^tc#A$m>o 
[0020] 

mmiommiomm] ^wm-mmm&wmizm^ 
\ vzmmth t.^r.mi tz^tx 0 iz, ^mmm 1 

^I?r»Atl.iaff 5k.^ OPSM^ 5 fcMWSrfti^ 

t-^#fM«9k^fl^. Pm«9k^y^i^^7Wffl 
Sra^'T^-Xh^a^l lX?&MZtiX^&. ZLX. 
Ti/X hmmm \\cr>4 y ; Jx 9 9 7Mcr>&te4 y ; J 

x9 9in (ommm$mimzmm § tit t mz , r^x 

h 3Sa« 1 1 iO^fMW 9 Wfcitjh# 1 3 j&«R*t A>tlB.o 

>r y ; Jx 9 9 7imzmm# 1 s^^t^^rv^ . 

[002 1 ] £Lh* p L < k . rtMM 1 (4. 

Ell t^-J:'3fc:, RfSPK^Uy^aSffiiTtiO, 
i <n i/ u 3 t(3«i6firiBtc t x h y l 3 § ti 
X^&. tfz, h'xhyi 3t;{i. b'xiyfy (if 

ztix&Ki. ttz. m-fi^n-ffi9^y9m m^m) 

[0 02 2] ixijy^'3 0±gp«i:. y'Jy^ 

■y H3a*«lSiJ§fLTV->S. lOy'JV^'y Bat 

y 1 5 aWmtWpF L 5rv ^ A ~7 V iz J; ^Xiifoti 

[0023] &tz. mMms<nm.%j^w 1 6ojfi»t 

{4. -fyyi^^T^'gf^Tl^. ^yy'i? 
^7i4, ±M»gP (0*B&) A>6«m#t=*-^^-C«» 

h« zzx\ Ay i J 3 .9 9i<mm\t. vmwmwm 
?fcw&<izm^^x?fhti& h<F>x*fo& , 
[oo24]-*. mw^y i 6<7iKmM m^tE 

{4, m&LtiwtvmMxxzmRtfxb Lxmm-t&ti 

osspt;(4. nm>w7i7imnztLX^&. z\<nm 
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[00 2 5] >-'J y^'X-/ K 3 atfD-etf>(f>Jfc»tel4, j5 
ffllSixS, 

[0026]^:. 4V\?x.9970W&Wt&*Ti' 
[00 2 7] T^XhJSil'Wl l«SfMf9fl|0 

ia«t={±a»ih# 1 4 j&qERSfi-c^* . zcow±# i 4 

IS5g§ixS£>?m43r<, Mxif, U - F ? -f roiibi: 

[0028] Sit, S£ih# 1 4 OT8H|fc|±, 1 

5j&*KlftS*vt^*. d^>fl«15f4, 4v*J*9 9 

7<7ymnmimmizmmtxryxhm}mi izwm 
z^ztmbcoitcoTfo *) , nmw^com^zm^^xm 

Six, **tBWtfDi^Wimt* i dtcMWSit*. 
[00 2 9] ifc, r^-xbaiiwi l cr>mco^m±. 

a yv 3.791 commimcr>m.mi,zmM£tix . ± 

[00 3 0]^:, JiLhoi a Wffi£Six*;MltKI 1 
fret** fc s JJB L^rf ^sVky 1 7 h > 

^m^(4t^^ hmmm 1 1 tcffissftTv^wa 
[oo 3 1 ] m^t, ^^yr3tmmfmz^:->tzm 

lz, ±Mfflfflcommzm<S^X±MiLK:VM#l 5 am 
ScSix, «J±oSm^'-X*M y~y^ 7 ? nmz^ix^ . 
* LT , ^#EM#x(4, yiAc ? ^ 7 <r>9v$kmzW 

avv*9*i <v9tmm* *> ma l . mmtmmt s *i 
xmM$ti&, 

[0032] umtztixmrnztitimmit. mms 



A^Wn 6*^S>y >-r3(CiRA3*i.4. B&A 
1 6 3&*BPI tT , 1 9ti 0 a&SlfcjS 

A Six, S^SWHBR-f-*. LT, iix£>0-jl<DiJj 
fft&tfrlM ?/H5^;bixT^Mt;rtMIIW 1 ifWM. 
Six§„ 

[0 03 3] ttz. 02(4, l*MSPB2 l<0i£it#3 4 
is«^#2 7 fciTJlBfcllf-^y^ 2 2^IBf&$tlT^ 

x & AMtlrW-r-S fcfttRft t>ti1z hcr>X*fo&, Z. Z. 
X\ v-'J >-r 2 3 ^fOi^^T^-S , a^iioa 
fficof fM^'x^-i/^ 2 2 ^tA-t£ . fLT, 
>f V J^'x J? ^ 2 7 tc4 SMWWfffifcPISJ LT«^# 
3 5 «WK Six, 4 D *M<Q9i$HtfxtM >=J^7?2 

[0 0 34] H3{4, Mi4 1*\ EocO^ 

UV^'4 3a, 43b, 43c, 43dt, i^#^'J 
y/4 3a, 4 3 b, 4 3 c, 4 3 dtSMSr#A^§ 
Stf4 5a, 45b, 45c, 4 5 d fc , iix^#© 
tf4 5a, 4 5b, 4 5c, 4 5 dW8SR*ffi*fi-r4 
jyy'i^47a, 4 7b, 4 7c, 47dt. ^-y 
!jy^43a, 4 3b, 4 3c, 4 3dKjK^S: 
#fM-f-g.ffm , g4 9 a , 49b, 49c, 49dh2rffi 
X., 9a, 49b, 49c, 49 dfc^fyj/'i 

^47a, 47b, 47c, 47 d^ffiSH^T^X 
hjlil^S la, 51b, 51c, 51 dTiliiSixS 

^lt, r^x biia^s 1 a, 5 
lb, 51c, 51 d«-SI4 jBmw»iwat=*»*»« 

[0035] zzx\ ^mmwmxn. m 1 opm«4 

9at^4»W4 5 d^«MSiX, m2^m i W4 
9bhm3 0P&5V»4 5c^Jf^§iXT^S 0 H 
3cO#fM i »4 9 c i:Sl2(7)®M®4 5 b^#MSix, M 
fc, m4CDmWS4 9 d >H1 OI®M I i ; 4 5 a^'ffigS 

ixTV^„ l IixA>t0ffi^^{4, H4^f 4 3t, 
«3&>6»S£S*li. 04rt«fff [Ex. ] 

i4, 'J 5 AizM^-^M KtffS^fflia* 

^LT^D, 4fc, ftflnj. ] (4, #yyy^ 

[ o o 3 6 ] m-h, mmmizmmfmtmmmmmmtf 

dt:, ^4 «y U V? 4 3 d«fSt* J i^^ 

H10^l>y^4 3 at-MlSItOB^fiat^oTV^ 
S. dil^Offi^^-tttr^-royU y-fA 3 a, 4 3 
b, 43 c, A 3 dlZ~2^X mm^F $> Z tX\ MMZcM 

[0037]IC, H5atXH6«, 
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t . <1 <?Di»M« 6 5 ft^S ^y'x?^6 7 

fc, y 'J V^^IM^J W6 9 t , i 

9 htKM*6 5 &m&riwtfMS96EBm7 
ozffit, gmmmmmtg i ot4> : J*7? -fry 

fc, T vX bjI5I<g7 1 <?M /-yi ? * 6 7«<OSi»!6* 
[00 38] -f yyi;^6 7 03feSBSR*i. H6tC^ 

2 <75JSHWtcJ9f©ORflFR3ySI 7 4 t^FMS tiX ^ 6 , 
% LT , i C7)R«^^ 7 4 £ ffiftSEft 7 2 tf&l LT 

[0039] &.±.<7)£ d izMtfLZfLfzZ tX\ gf&lf 6 
IS$^TV^ftJE#7 6#«lfrf£U IftMMiifft^ 0 

com®&w&*R 65t m&t h . * lt , i (jo t # , ft 
e#7 6 coTffi m ^mm^ttx^^Tiyxh msm 1 1 

t&PM#X#£fiEAL. dftaM yy'x ? ? 6 7 

^LT. 7*^X^51^7 lj6>feffi»S*t&» 

[0040] 

*^fjffl-r§oT\ MMtrtosiK * mm 

Ofcib, Momm^^H^fcftT, ^KB«R 
[004 1] ifc, Tiyx ^fcfefcSfSUfxfcfflJ&t 

[0042] HMtJB2ieii<ois*tc iiitr, 



[ 0 0 4 3 ] a*:, mim3tm<7)%wx~\z. mmm 
^m^^tz(T)x\ mm^Tiyxhmws^mmzj: 

[0044]®;, if^«4istft«7)^x'(i. mrnmm 
mMmzT^hmm^mmttz^x. br^egr 

WC* h . t ^ a WifcSfcft££ L s . 
[01 ] *^BB«0-Hifi^^*-r-SP^B|L^B)Tffill 

[E12 ] ^mm%-<^mmm^^t-^m\^tzm 

HETC*4. 

[03] *^BBO^HOHSfe^S:^-r-gB«BgL^¥ 

[04 ] H3fcii^Lfcrt«s(ws<?5*^y 

»WItB#Jifc#^B#ajcopBfS*^0T* * . 
[05 ] 0 , 

^■mmm^mmimmb Ltzmxh&. 
[ 0 6 ] 0 5 fcRf^ l fcgBctfSKijett fc r y-x h mm. 
mmfA yyx?^ otgM««^^^WM0T"fe h . 

[07] ^*M^^-SP*m&L^|lrH0T'*i)o 
[08] ffio^*M**-r-gP*B&L^llrH0T3b^o 

1 

3 j/'J^ 
7 ^fyyx^i' 

9 mmm 

11 Ty-XbiSffl^ 
1 3 j£ih# 

1 5 «fi8# 

2 2 -if-y^y? 

70 pm«^iia« 



[04] 



*f 



% *2- 
#4- 



Ex.. 



fx. 
I — i 



^ ^ ^7<? J^tf ^ 7^ 
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[121] [02] 
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